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IN THE CLAIMS: 

The text of all pending claims, (including withdrawn claims) is set forth below. Cancelled 
and not entered claims are indicated with claim number and status only. The claims as listed 
below show added text with underlining and deleted text with strik e through . The status of each 
claim is indicated with one of (original), (currently amended), (cancelled), (withdrawn), (new), 
(previously presented), or (not entered). 

Please CANCEL claims 1 and 9 and AMEND claims 1,11 and 10 in accordance with the 
following: 

1. (CANCELLED) 

2. (CANCELLED) 

3. (CURRENTLY AMENDED) Th e p l asma display apparatus, as s e t forth in claim 2, 
wh e r e in th e X sustaining c i rcuit and th e Y sustaining circuit compris e A plasma display 
apparatus, comprising: 

a plasma display panel eguipped with first electrodes and second electrodes an-anged 
adiacently to each other extending in a first direction, and address electrodes extending in a 
second direction at a right angle to the first direction: 

an X sustaining circuit that supplies sustaining pulses to said first electrodes: 
a Y sustaining circuit that supplies sustaining pulses to said second electrodes: 
each of said X and Y sustaining circuits further comprising: 

a first output device provided between a path connected to said first or second 
electrodes and a high potential power supply. 

a second output device provided between the path connected to said first or 
second electrodes and a low potential power supply. 

the first and the second output devices respectively being connected between a 
path through which the sustaining pulses are supplied and a high voltage power source 
line, and between the path and a low voltage power source line. 

a power recovery circuit having a resonant circuit, formed with a display capacitor 
of the plasma display panel, which recovers energy when an application of the sustaining 
pulse is released and uses the recovered energy for a next application of the sustaining 
pulse: 

a third output device that switches a connection state of the path and the power 
recovery circuit to a state in which power is supplied from the power recovery circuit to 
the path. 



Serial No. 09/702,889 Docket No.: 122.1422 

a fourth output device that switches the connection state of the path and the said 
power recovery circuit to a state in which power is recovered from the path to the power 
recovery circuit, aft4 

a first drive circuit through a fourth drive circuit that drive the first through the 
fourth output devices, respectivelyr^aod 

a first Phase adjusting circuit that adiusts timing of a changing edge of a driving 
signal which drives said first output device: 

a second phase adjusting circuit that adiusts timing of a changing edge of a 
driving signal which drives said second output device: and 

tho adjustm e nt by sa i d first phas e adjusting circu i t being i nd e p e nd e nt of th e 
adjustment by said s e cond phas e adjusting circu i t, 

a third p hase adjusting circuit te-adiusting a time difference between a tuming on 
of the third output device and that of the first output device, and a time difference 
between a turning on of the fourth output device and that of the second output device. 

4. (CURRENTLY AMENDED) The plasma display apparatus, as set forth in claim 3, 
wherein tho phas e adjust i ng circuit compris e s the first phase adjusting circuit, the second phase 
adjusting circuit, a-the third phase adjusting circuit and a-the fourth phase adjusting circuit are 
provided at a stage preceding the first drive circuit through the fourth drive circuit, respectively. 

5. (CANCELLED) 

6. (CANCELLED) 

7. (CURRENTLY AMENDED) Th e p l asma d i sp l ay apparatus, as s e t forth in claim 6, 
A plasma display apparatus, comprising: 

a plasma display panel eouipped with first electrodes and second electrodes arranged 
adiacentiv to each other, extending in a first direction, and address electrodes extending in a 
second direction at a right angle to the first direction, wherein the plasma display panel forms a 
first display line between one side of one of the second electrodes and one adjacent electrode of 
the first electrodes, a second display line between another side of the one second electrode and 
another adiacent electrode of the first electrodes, and fomis a display field of a frame by plural 
subfields, and provides a gray scale by combining said subfields selectively for display: 

an X sustaining circuit that supplies sustaining pulses to said first electrodes, the X 
sustaining circuit being eguipped with a first X sustaining circuit that supplies the sustaining 
pulse to an odd-numbered electrode of the first electrodes, and a second X sustaining circuit 
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that supplies the sustaining pulse to an even-numbered electrode of the first electrodes: 

a Y sustainino circuit that supplies sustaining pulses to said second electrodes, the Y 
sustaining circuit connprising a first Y sustaining circuit that supplies the sustaining pulse to an 
odd-numbered electrode of the second electrodes, and a second Y sustaining circuit that 
supplies the sustaining pulse to an even-numbered electrode of the second electrodes: 
each of said X and Y sustaining circuits further comprising: 

a first Qutout device provided between a path connected to said first or second 
electrodes and a high potential power supply: 

a second output device provided between the path connected to said first or 
second electrodes and a low potential power supply: 

a first phase adiusting circuit that adiusts timing of a changing edge of a driving 
signal which drives said first output device: 

a second phase adiusting circuit that adiusts timing of a changing edge of a 
driving signal which drives said second output device: and 

tho adjuotmont by oaid first phaoo adjuoting circuit boing indopondont of tho adjustment 
by said second phaso adjusting circuit, 

wherein a difference in rising or falling timing between the sustaining puls e output bvthe 
first X sustaining circuit and that output bv the first or the second Y sust aining circuit, and a 
difference in rising or falling timing between the sustaining pulse outp ut bv the second X 
sustaining circuit and that output bv the first or the second Y sustaining circuit are a diusted so 
that the differences of the timings are within a predetermined range of . i Q within ±30 ns. 

8. (CANCELLED) 

9. (CANCELLED) 

1 0. (PREVIOUSLY PRESENTED) A manufacturing method of a plasma display 
apparatus comprising a plasma display panel having first electrodes and second electrodes 
arranged adjacently to each other, extending in a first direction, and address electrodes 
extending in a second direction at a right angle to the first direction, an X sustaining circuit that 
supplies a sustaining pulse to said first electrodes, and a Y sustaining circuit that supplies a 
sustaining pulse to said second electrodes, wherein 

signal delay times of circuit devices which form the X sustaining circuit and the Y 
sustaining circuit are measured and the circuit devices are classified according to the respective 
signal delay times; 

sets of the classified circuit devices are selected so that a timing of a changing edge of 
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each said sustaining pulse falls within a predetermined allowance and the sets of selected circuit 
devices are provided for the plasnna display apparatus; 

said plasma display panel forms a first display line between one side of one of the 
second electrodes and one adjacent electrode of the first electrodes, fonns a second display line 
between another side of the one second electrode and another adjacent electrode of the first 
electrodes, fomis a display field of a frame by plural subfields, and provides a gray scale by 
combining said subfields selectively for display; 

the X sustaining circuit is equipped with a first X sustaining circuit that supplies the 
sustaining pulse to an odd-numbered electrode of the first electrodes, and a second X sustaining 
circuit that supplies the sustaining pulse to an even-numbered electrode of the first electrodes; 

the Y sustaining circuit is equipped with a first Y sustaining circuit that supplies the 
sustaining pulse to an odd-numbered electrode of the second electrodes, and a second Y 
sustaining circuit that supplies the sustaining pulse to an even-numbered electrode of the 
second electrodes; and 

a difference in rising or falling timing between the sustaining pulse output by the first X 
sustaining circuit and that output by the first or the second Y sustaining circuit, and a difference 
in rising or falling timing between the sustaining pulse output by the second X sustaining circuit 
and that output by the first or the second Y sustaining circuit are adjusted so that the differences 
of timings are within a predetermined range, when the circuit devices of the first and second X 
sustaining circuits and the first and second Y sustaining circuits are selected. 

11. (CANCELLED) 

12. (CANCELLED) 

13. (CURRENTLY AMENDED) Tho plaoma d i cplay apparatus, ao sot forth in c l aim 
12, wher e in th e X sustaining circuit and th e Y sustaining circuit, r e sp e ctiv e ly, furth e r compris e : A 
plasma displav apparatus having a plasma display panel with first electrodes and second 
electrodes arranged adiacentiv to each other, extending in a first direction, and address 
electrodes extending in a second direction at a right angle to the first direction, comprising: 

X and Y sustaining circuits supplying sustaining pulses to said first electrodes and said 
second electrodes, respectively, wherein each of said X and Y sustaining circuits comprises: 
a first output device, 
a second output device, 

the first and second output devices of respective X and Y sustain circuits 
generating sustaining pulses. 
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a first Phase adjusting circuit adjusting timing of a changing edge of a first driving 

signal which drives said first output device, 

a second phase adjusting circuit to adiust timing of a changing edge of a second 

driving signal which drives said second output device, and 

tho adjustm e nt by sa i d first phaso adjusting circuit b e ing i nd e p e nd e nt of th e 

adjustment by said second phas e adjusting circuit, 

a power recover/ circuit having a resonant circuit fomned with a displav capacitor 

of the plasma displav panel to recover energy of an applied sustaining pulse for an 

application in a subseguent sustaining pulse, and 

one of a first connection between a high voltage power source line and the first 

and the second output devices and a second connection between a low voltage power 

source line and the first and the second output devices to supply and recover energy 

from the sustaining pulses. 

14. (PREVIOUSLY PRESENTED) The plasma display apparatus, as set forth in claim 

13, wherein the X sustaining circuit and the Y sustaining circuit, respectively, further comprise: 

a first drive circuit through a fourth drive circuit that drive the first output device through 
the fourth output device, respectively; and a phase adjusting circuit to adjust a time difference 
between a beginning of an on-state of the third output device and a beginning of an on-state of 
the first output device, and a time difference between a beginning of an on-state of the fourth 
output device and a beginning of an on-state of the second output device. 

1 5. (PREVIOUSLY PRESENTED) The plasma display apparatus, as set forth in claim 

14. wherein the phase adjusting circuit comprises the first phase adjusting circuit, the second 
phase adjusting circuit, a third phase adjusting circuit and a fourth phase adjusting circuit 
provided at a stage preceding the first drive circuit through the fourth drive circuit, respectively. 

16. (CANCELLED) 

17. (CURRENTLY AMENDED) Tho p l asma d i splay apparatus, as s e t forth in claim 1. 
wh e r ei n A plasma displav apparatus, comprising: 

a plasma displav panel eguipped with first electrodes and second electrodes aaanged 
adiacentiv to each other, extending in a first direction, and address electrodes extending in a 
second direction at a right angle to the first direction: 

an X sustaining circuit that supplies sustaining pulses to said first electrodes: 
a Y sustaining circuit that supplies sustaining pulses to said second electrodes: 
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said X and Y sustaining circuits, further, respectively comprising: 

a first output device provided between a path connected to said first or second 
electrodes and a hioh potential power supply: 

a second output device provided between the path connected to said first or second 
electrodes and a low potential power supply: 

a first phase adjusting circuit that adjusts timing of a changing edge of a driving signal 
which drives said first output device, wherein the first phase adjusting circuit phase-shifts the first 
driving signal which drives said first output deviceriand 

a second phase adiusting circuit that adiusts timing of a changing edge of a driving signal 
which drives said second output device: and tho adjustment by sa i d first phas e adjusting circuit 
bo i ng ind e pondont of tho adjustment by said oocond phaoo adjust i ng circuit], wh e r e in th e 
Gocond phaoo adjusting circuit phas e- shifts bv phase-shifting t he second driving signal which 
drives said second output device. 

1 8. (PREVIOUSLY PRESENTED) The plasma display apparatus, as set forth in claim 
17, wherein: 

the first phase shifting circuit comprises: 

a first output signal detecting circuit to detect an output of the first output device, and 
a first phase difference detecting circuit determining the phase difference between the 

first driving signal and the output of the first output device to adjust the phase delay of the first 

phase adjusting circuit for a delay time of the first output device; and 
the second phase shifting circuit comprises: 

a second output signal detecting circuit to detect an output of the second output device, 

and 

a second phase difference detecting circuit determining the phase difference between 
the second driving signal and the output of the second output device to adjust the phase delay of 
the second phase adjusting circuit for a delay time of the second output device. 

19. (CURRENTLY AMENDED) A plasma display apparatus, comprising: 

a plasma display panel equipped with first electrodes and second electrodes arranged 
adjacently to each other, extending in a first direction, and address electrodes extending in a 
second direction at a right angle to the first direction; 

an X sustaining circuit that supplies sustaining pulses to said first electrodes using a first 
drive signal; 

a Y sustaining circuit that supplies sustaining pulses to said second electrodes using a 
second driving signal, wherein each of said X and Y sustaining circuits rospectiv el y -comprises: 
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a first phase adjusting circuit to adjust timing of a changing edge of a first driving 
signal, and outputting a first timing adjusted driving signal, 

a second phase adjusting circuit to adjust timing of a changing edge of a second 
driving signal, and outputting a second timing adjusted driving signal. 

a first output device turning on and turning off in response to the first timing 
adjusted driving signal, and provided between a path connected to said first electrode or 
said second electrode and a high potential power supply, 

a second output device turning on and turning off in response to the second 
timing adjusted driving signal, and provided between the path connected to said first 
electrode or said second electrode and a low potential power supply, the first and second 
output devices producing and outputting the sustaining pulses by reciprocally and 
altematingly turning on and turning off, 

a power recovery circuit employing a capacitance of the plasma display panel to 
recover energy when a first application of the sustaining pulses occurs and to supply the 
recovered energy in a next application of the sustaining pulses. 

a third output device to switch a connection state of the power recovery circuit to 
a state in which power is supplied from the power recovery circuit to the capacitance of 
the plasma display paneli-j_and 

a fourth output device to switch a connection state of the power recovery circuit to 
a state in which the power is recovered from the capacitance of the plasma display panel 
to the power recovery circuits-Land 

wh e rein the first and second phase adjusting circuits adjusting the timing of the 
changing edges of the first and second driving signals to prevent anv substantial a -time 
difference between turning on of the third output device of said respective X or Y 
sustaining circuit and turning on of the first output device thereof, and a -anv substantial 
time difference between a turning on of the fourth output device of said respective X or Y 
sustaining circuit and a_tuming on of the second output device of said respective X or Y 
sustaining circuit thefeof. 

20. (NEW) The plasma display apparatus, as set forth in claim 19, wherein the time 
difference is within +30ns. 

21 . (NEW) The plasma display apparatus, as set forth in claim 3, wherein the 
adjustment by said first phase adjusting circuit is independent of the adjustment by said second 
phase adjusting circuit. 
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22. (NEW) The plasma display apparatus, as set forth in claim 7, wherein the 
adjustment by said first phase adjusting circuit is independent of the adjustment by said second 
phase adjusting circuit. 

23. (NEW) The plasma display apparatus, as set forth in claim 13, wherein the 
adjustment by said first phase adjusting circuit is independent of the adjustment by said second 
phase adjusting circuit. 

24. (NEW) The plasma display apparatus, as set forth in claim 17. wherein the 
adjustment by said first phase adjusting circuit is independent of the adjustment by said second 
phase adjusting circuit. 
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